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(54) DISPLAY DEVICE FOR GAME MACHINE AND GAME MACHINE 



(57) A game machine display device of the invention 
includes a projector unit (21 ) for enlarging and projecting 
an image by rear projection, a screen film (22) for form- 
ing thereat the image projected by the projector unit 
(21 ), and a Fresnel lens (24) disposed between the pro- 
jector unit (21) and the screen film (22). According to 
this structure, by disposing the Fresnel lens (24) be- 
tween the projector unit (21) and the screen film (22), 
an image can be uniformly displayed with high illumi- 
nance over the entire game board (11 ) 
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[0006] In the conventional pachinko machine, projec- 
tion light emitted from a lamp of the projector is used to 
display various images. In this case, in the pachinko ma- 
chine, a constant image is always displayed with high 
illuminance regardless of whether or not there is a game 
player. Therefore, in the pachinko machine, since the 
lamp continuously emits light with high illuminance (a 
large quantity of light), the power consumption of the 
lamp is large. In addition, when the lifetime of the lamp 
has elapsed (when, for example, the total lighting time 
has reached approximately 2000 hours), the lamp may 
burn out. In particular, since the lamp of the pachinko 
machine is continuously lit every day for a longer period 
of time, the lifetime of the lamp expires within a short 
period of time. Therefore, in the related pachinko ma- 
chine, it is necessary to periodically replace the lamp 
within a short period of time. Consequently, in the con- 
ventional pachinko machine, lamps are replaced many 
times, and these lamps themselves are expensive, so 
that running costs are high. 

[0007] Further, in the conventional pachinko machine, 
a front panel having a plurality of nails (3) implanted 
therein is used as an image projection screen. There- 
fore, dirt produced when balls are driven may adhere to 
the front screen and/or the front screen may get 
scratched when the driven balls strike the front screen. 
Therefore, a projected image becomes difficult to see 
due to the dirt and/or scratches on the front screen. 
[0008] The present invention has been achieved to 
overcome the aforementioned problems, and its primary 
object is, for example, to provide a game machine dis- 
play device and a game machine which can display an 
image having high illuminance over the entire game 
board. Another object of the present invention is to pro- 
vide a game machine display device and a game ma- 
chine which make it possible to reduce power consump- 
tion of a light source and to reduce running costs attrib- 
utable to replacement of lamps. It is still another object 
of the present invention to provide a game machine 
which can be made thinner and which makes it possible 
to protect a game board. 

[0009] A game machine display device of the present 
invention comprises a projector mechanism for enlarg- 
ing and projecting an image by rear projection; an im- 
age-forming section for forming thereon the image pro- 
jected by the projector mechanism; and a collimator lens 
disposed between the projector mechanism and the im- 
age-forming section. 

[0010] In the game machine display device, by dis- 
posing a collimator lens between the projector mecha- 
nism and the image-forming section, for example, an im- 
age can be uniformly displayed with high illuminance 
over the entire game board. 

[0011] It is desirable that, as the collimator lens, a 
Fresnei lens be opposing ly disposed at the back side of 
the image-forming section. By virtue of this structure, 
the game machine can be made thinner. 
[0012] It is desirable that the image-forming section 



comprise a screen. Consequently, the image-forming 
section can be formed with a relatively simple structure. 
[0013] It is desirable that the game machine display 
device further comprise a display control section for 

5 causing the projector mechanism to project and display 
the image, wherein the projector mechanism comprises 
a light source which can emit projection light, and where- 
in, when a person is not detected as coming within a 
predetermined distance from a predetermined portion 

10 of the front side of the game machine display device 
within a time period equal to or greater than a predeter- 
mined time period, the display control section causes 
the projector mechanism to reduce the quantity of the 
projection light emitted from the light source. In this 

15 case, it is desirable thatthe light source comprise a lamp 
in which the luminance of the projection light is variable, 
and that the display control section cause the projector 
mechanism to reduce the quantity of the projection light 
by reducing the luminance of the lamp. In the case 

20 where these structures are used in, for example, a game 
machine, when it is not necessary to display an image 
with high illuminance, the quantity of light from the light 
source can be automatically reduced. Therefore, com- 
pared to a conventional game machine in which a con- 

25 stant image is always displayed with high illuminance, 
the power consumption of the light source (lamp) can 
be reduced accordingly. In addition, wearing of. for ex- 
ample, a filament of the light source can be restricted in 
correspondence with reduced lighting time with high lu- 

30 minance, so that the lifetime of the lamp can be in- 
creased. Therefore, it is possible to reduce the number 
of times lamps are replaced, so that running costs at- 
tributable to replacement of expensive lamps are suffi- 
ciently reduced. 

35 [0014] It is desirable that the light source comprise a 
plurality of lamps which can emit the projection light, and 
that the display control section cause the projector 
mechanism to reduce the quantity of the projection light 
by turning off at least one of the plurality of lamps. By 

40 virtue of this structure, since the quantity of projection 
light can be reduced by only controlling an on/off oper- 
ation of a power supply of each lamp, the light source 
can be formed with a simple structure. 
[0015] It is desirable that the light source comprise a 

45 first lamp which can emit the projection light, and a sec- 
ond lamp which emits a smaller quantity of the projection 
light than the first lamp, and that the display control sec- 
tion cause the projector mechanism to reduce the quan- 
tity of the projection light by turning on the second lamp 

50 instead of the first lamp. By virtue of this structure, since 
the quantity of projection light can be reduced by only 
controlling an on/off operation of a power supply of each 
lamp, the light source can be formed with a simple struc- 
ture. 

55 [0016] It is desirable that, when the display control 
section causes the projection mechanism to reduce the 
quantity of the projection light, the display contror sec- 
tion change the image to a predetermined image and 
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•pajno 
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-aBBUJi aq; uiajaqM 'pjBoq auiBB aq; ^o aoB^ns ;uoJi 
aq; o; pajnoas spBU ^o A^jBJnid b BuiABq puE |B!Ja;Btu 
aA!SsiujsuBj;-;M6{| b p pauijo^ pjBoq aujBB b asuduJoo 
janpni auiqoBUJ olubB ag; ;Bq; aiqBJtsap si ;i [0200] 

•pjBoq 

aujBB ajuua aq; JdAo aouBuiiunni qBiM q;iM paAB|dsip 
A|ujjo^iun aq ubo aBBUJi ub *a|dLUBxa JOj 'uoi;oas Bui.ujjo^ 
-aBBtui am PUB ujsiUEqoauj jo;oarojd aq; uaaM;aq suai 
jo;buii||oob Buisodsip Aq 'auiqoBiu aujBBaq;u| [6I.00] 

saoiAap ABjdsip 
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-q;iM uosjad Aue Bu!;oa;ap jo; ibuBis Josuas b 6uiund;no 
jo; Josuas Bu!;oa;ap uosjad b asijdujoo jaqyn; aoiAap 
ABjdsip auiqoBUj auJBB aq; ;Bq; aiqBJisap si ;| [i.|.00] 

ajoqM 

B SB LusiuBqoaai Jo;oafojd aq; ^o uoi;dujnsuoo jaMOd 
aonpaj jaq;jn; o; ajqissod s| ;! 'pouad auui; pauiujja;ap 
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jo| 'BuisiJdLuoo aBBUJi o!;b;s b sb qons 'aBBUii pauiujja; 
-apajd -B o; aBBiuj ub BuiBuBqo Aq *ajn;onj;s siq; ;o an; 
-jiA Ag paABjdsip aq o; aBBuii pau!uija;apajd aq; asnBO 
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its surface and a plurality of nails 13, pinwheels 14, etc., 
(see Fig. 1) secured to its surface. The game mecha- 
nism 15 is mounted to the back surface of the game 
board 11 and operates the access passage 12 and re- 
covers driven pachinko balls. Here, as shown in Figs. 1 
and 3, at the game board 1 1 , masks 1 1 a for covering the 
game mechanism 1 5, a protrusion 1 2a (for example, ball 
collecting table or protrusion-like portion having a 
warped stnjcture) and a driven pachinko ball recovery 
> hole 12b of the access passage 12, etc., are integrally 

formed. The surface (at the side where the nails 13 are 
driven in) of the game board 11 has a hard coating (or 
is laminated) in order to prevent scratching and adher- 
ence of dirt caused by contact of driven pachinko balls 
with the surface of the game board 11 . A screen film 22, 
which corresponds to an image -forming section in the 
present invention and which forms part of the image dis- 
play optical section 3, is attached (mounted) to the back 
surface of the game board 11. As shown in Fig. 3, a 
transparent cover glass 16 is disposed at the front side 
of the game board 11. 

[0028] Along with the display control section 4 and the 
image data storage section 5, the image display optical 
section 3 forms the game machine display device of the 
present invention. As shown in Fig. 3, the image display 
optical section 3 comprises a projector unit 21, the 
screen film 22, a mirror 23, and a Fresnel lens 24. The 
projector unit 21 corresponds to a projector mechanism 
in the present invention, is disposed towards the bottom 
surface inside the pachinko machine 1 , and, under con- 
trol of the display control section 4, for example, upward- 
ly emits projection light B in order to project the image 
G comprising a board face design by rear projection. 
More specifically, the projector unit 21 comprises, for ex- 
ample, a lamp 21 L (see Fig. 2); a power supply circuit 
21 P which is used to supply electric current to the lamp 
21 L and which, in accordance with a controlling opera- 
tion of the display control section 4, can vary the value 
of the supply current; modulating means (such as a liq- 
uid crystal light valve including a liquid crystal panel, a 
light-incident polarizer, and a light-exiting polarizer) for 
modulating projection light (white light) emitted from the 
lamp 21 L into the projection light B; and a projection lens 
for enlarging and projecting the projection light B. (The 
modulating means and the projection lens are not 
shown). Here, the lamp 21 L and the power supply circuit 
21 P form a light source in the present invention. 
[0029] The screen film 22 corresponds to a screen 
serving as the image-forming section in the present in- 
vention, and, as mentioned above, is attached to the 
back surface of the game board 11 . The screen film 22 
has, for example, the image G formed thereat by receiv- 
ing and diffusing the projection light B emitted from the 
projector unit 21 . The mirror 23 is disposed at the back 
surface side of the game board 1 1 , and reflects the pro- 
jection light B emitted from the projector unit 21 towards 
the screen film 22. Therefore, compared to a pachinko 
machine of a type in which projection light emitted from 



a projector is directly projected onto a front panel, the 
pachinko machine 1 is thin in the depth direction in cor- 
respondence with bending of the path of the projection 
light B by the mirror 23, so that the pachinko machine 1 

5 can be made thinner. Although, in the pachinko machine 
1 , the structure for reflecting the projection light B using 
one mirror 23 is used, it is also possible to use a struc- 
ture for projecting the projection light B emitted from the 
projector unit 21 on to the screen film 22 by reflecting 

10 the light in multiple stages using two or more mirrors. 
[0030] The Fresnel lens 24 corresponds to a collima- 
tor lens in the present invention, and is disposed be- 
tween the projector unit 21 and the screen film 22 (be- 
tween the mirror 23 and the screen film 22 in the 

15 pachinko machine 1 ). The Fresnel lens 24 converts the 
projection light B emitted from the projector unit 21 into 
parallel light in order to project the parallel light onto the 
screen film 22. Here, the projection light B emitted from 
the projector unit 21 is divergent light, and is converted 

20 into parallel light by passing through the Fresnel lens 
24. In the embodiments of the present invention, the 
term "parallel light" has a broad meaning, so that this 
term does not completely exclude convergent light and 
divergent light. More specifically, the term "parallel light" 

25 in the embodiment of the invention also means light that 
is slightly convergent or divergent compared to strictly 
parallel light. 

[0031] The display control section 4 is a control sec- 
tion provided specifically for image display and used for 

30 causing the projector unit 21 to project, for example, the 
image G under control of the main control section 6; and 
outputs to the projection unit 21 image signals generat- 
ed by executing various image processing operations 
on image data read out from the image data storage sec- 

35 tion 5 in accordance with a command C1 output from 
the main control section 6. Here, the pachinko machine 
1 is formed so that it is possible to display an image G 
in which, for example, reels (indicated by "123" in Fig. 
1 ) rotationally displayable in accordance with the prize- 

40 winning states of driven pachinko balls are superim- 
posed upon a static Image, such as ground, Mount Fuji, 
and sky, of the aforementioned board face design. The 
display control section 4 causes the projector unit 21 to 
operate in a save mode (that is, a mode in which the 

45 lamp 21 L emits light at low luminance) in accordance 
with a command C2 output from the main control-sec- 
tion 6. In addition, the display control section 4 causes 
the projector unit 21 to operate in an ordinary mode (that 
is, a mode in which the lamp 21 L emits light at high lu- 

50 minance (ordinary luminance)) in accordance with a 
command C3 output from the main control section 6. 
The image data storage section 5 is, for example, a hard 
disk drive, and stores data (such as image data of a 
board face design, image data for reel display, image 

55 data of animation including fireworks (described later), 
and order data for determining the order in which various 
images are displayed) for displaying, for example, the 
image G. 
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be restricted, so that the life of the lamp 21 L can be in- 
creased accordingly. In the present invention, **to reduce 
the quantity of projection light B" also means "reducing 
the quantity of projection light B to zero." 
[0039] On the other hand, when a game player returns 
to his chair in front of the pachinko machine 1 , the per- 
son detecting sensor 7 outputs the sensor signal S. This 
causes the main control section 6 to output to the display 
control section 4 the command C3 for operating the pro- 
jector unit 21 in the ordinary mode. Here, in accordance 
with the command C3 output from the main control sec- 
tion 6, the display control section 4 causes the lamp 21 L 
of the projector unit 21 to emit light with ordinary lumi- 
nance. Consequently, a uniform image G having high 
illuminance (ordinary illuminance) is displayed over the 
entire screen film 22 

[0040] When a game player plays pachinko and wins 
a prize by driving pachinko balls, the display control sec- 
tion 4 executes various image processing operations by 
a predetermined procedure in order to rotationally dis- 
play downward numbers (for example, "123" shown in 
Fig. 1 ) at the center of the image G. Here, based on the 
image signals successively output from the display con- 
trol section 4, the projector unit 21 emits the projection 
light B, so that numbers on the image G projected on 
the screen film 22 are displayed by downward scrolling. 
On the other hand, when predetermined conditions are 
satisfied, based on image data stored in the image data 
storage section 5, the display control section 4 stops 
reels at the state that numbers "777" are displays the 
numbers "777" at the center of the image G (see Fig. 4, 
which shows the state of the pachinko machine 1 when 
the game player has hit the jackpot). At the same time, 
based on image data stored in the image data storage 
section 5, the display control section 4 superimposes an 
animation image, such as an animation in which fire- 
works are set off, upon the board face design, compris- 
ing ground, Mount Fuji, and sky. The numbers "777" are 
superimposed upon the fireworks for display. Conse- 
quently, as shown in Fig. 4, an image G having the num- 
bers "777" superimposed upon the ground, Mount Fuji, 
the sky, and the fireworks is displayed. 
[0041] In the pachinko machine 1, only by changing 
the image displayed through the image display optical 
section 3, the game features of the pachinko machine 
1 are changed without changing the game board 11. 
More specifically, when, instead of the board face de- 
sign comprising ground. Mount Fuji, and sky, a board 
face design comprising sea and sky is to be displayed, 
image data stored in the image data storage section 5 
is changed to image data of the sea and sky. If neces- 
sary, stories using, for example, animation from "a story 
of winning a prize** to "a story of hitting the jackpot" 
stored in the image data storage section 5, and image 
data of these stories can be changed. Consequently, the 
board face design (image G) comprising the sea and 
sky is generated by the display control section 4 in order 
to project the image G onto the screen film 22 through 



the projector unit 21. Therefore, unlike a pachinko ma- 
chine comprising a game board having a cell sheet at- 
tached to plywood, the pachinko machine 1 makes it 
possible to change a board face design and an anima- 

5 tion image that is displayed on a conventional display 
unit at the same time, so that the game features of the 
pachinko machine 1 can be very easily changed. In oth- 
er words, the pachinko machine 1 can be easily re- 
formed into another type of pachinko machine. 

10 [0042] Here, in the pachinko machine 1 , the surface \ 
of the game board 11 has a hard coating (or is laminat- 
ed) in order to prevent scratching of and adherence of 
dirt to the surface of the game board 11 resulting from 
contact of driven pachinko balls with the surface of the 

15 game board 11. Therefore, the game board 11 can be 
continuously used for a long period of time. When, due 
to repeated use, the surface of the game board 11 gets 
dirty or scratched, it is possible to remove only the game 
board 11 from the pachinko machine 1 and replace it 

20 with a new one. Here, since the image display optical 
section 3 can be subsequently used while being mount- 
ed to the pachinko machine 1, it is possible to prevent 
wastage of valuable natural resources, and to use the 
pachinko machine 1 for a long period of time at a low 

25 running cost. The screen film 22 may be replaced along 
with the game board 1 1 or may be removed from the 
game board 11 and reused. 

[0043] Accordingly, in the pachinkojpachine 1 , the 
Fresnel lens 24, provided separately from the game 

30 board 11 and disposed between the projector unit 21 
and the screen film 22, converts the projection light B 
emitted from the projector unit 21 into parallel light, so 
that a uniform image G having high illuminance can be 
displayed over the entire game board 1 1 . In this case, a 

35 plate-shaped Fresnel lens 24 is used as a collimator 
lens in the present invention, so that the pachinko ma- 
chine 1 can be made thinner. In addition, by removably 
mounting the game board 11 in the pachinko machine 
1 , the main structural components of the pachinko ma- 

40 chine 1 including the image display optical section 3 can 
be subsequently used for a long period of time, so that 
natural resources can be saved. Further, by attaching 
the screen film 22, used for forming the image G, to the 
back surface of the game board 1 1 , the image G can be 

45 displayed on the entire game board 1 1 even if a relative- 
ly simple structure is used. Still further, by forming the 
game board 11 using light-transmissive resin material 
and subjecting the surface of the game board 1 1 to hard 
coating (or by laminating it), scratching and staining of 

50 the game board 11 resulting from contact of driven 
pachinko balls with the game board 11 are prevented 
(that is, the game board 11 is protected), so that the 
game board 11 can be used for a long period of time. 
As a result, a sharp image G can be displayed for a long 

55 time. 

[0044] When forming the game board 11 , the protru- 
sion 12a and hole 12b of the access passage 12 are 
integrally formed with the front surface of the game 
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play section 71 and the front display section 72, so that 
an image G is not displayed on a reel display section 73 
opposing the reel 55. In another structure, by projecting 
and displaying a reel image G instead of showing the 
reel 55, an image G can be projected and displayed on s 
any one. any two, or all of the prize money information 
display section 71 , the front display section 72, and the 
reel display section 73. 

[0049] A pinball machine 81 shown in Fig. 9 compris- 
^ es a game board 82, a screen film 83. and an image io 

display optical section 84. The game board 82 has var- 
ious accessories mounted thereto, is formed of light- 
transmissive resin, has a surface with a hard coating, 
and is disposed at the top surface side of a machine 
body. The screen film 83 is mounted to the back surface '5 
of the game board 82. Here, the image display optical 
section 84 comprises a projector unrt 21 and a Fresnel 
lens 65. In the pinball machine 81 , pinball is played by 
moving balls between the game board 82 and a trans- 
parent glass 86 disposed at the top surface of the ma- 20 
chine body. As in a pinball machine 91 shown in Fig. 1 0, 
an image display optical section 93 including a mirror 
92 may be used. Like the pachinko machine 1 and the 
slot machine 51 , these pinball machines 81 and 91 can 
also provide advantages such as making it possible to 25 
display an image G including, for example, board face 
designs and some of the accessories uniformly and with 
high illuminance over the entire game board 82. 
[0050] The present invention is not limited to the 
above-described embodiments. Although the pachinko 30 
machine 1 is constructed so that the person detecting 
sensor 7 is connected to the main control section 6, and 
so that the main control section 6 detects the presence 
or absence of a game player based on the sensor signal 
output from the person detecting sensor, the present in- 35 
vention is not limited thereto. For example, a structure 
in which the person detecting sensor 7 is connected to 
the display control section 4 and in which the display 
control section 4 detects presence or absence of a game 
player based the sensor signal S may be used. ^0 
[0051] In addition, it is possible to use a structure in 
which, when a game player is not seated in front of. for 
example, the pachinko machine 1 or the slot machine 
51 for a period of time equal to or greater than a prede- 
termined period of time, the quantity of projection light -^5 
B is reduced, and an image G is changed to a predeter- 
mined image G and the predetermined image G is dis- 
played. By displaying as the predetermined image G, 
for example, a static image comprising simple designs 
such as a title logo indicating the game content of the so 
pachinko machine 1 or the slot machine 51 or a letter 
indicating that the pachinko machine 1 or the slot ma- 
chine 51 is in the save mode, it is possible to inform a 
game player (or a person intending to play a game) that 
the pachinko machine, 1 or the slot machine 51 is in the 55 
save mode, and to reduce electric power (for example, 
power consumed for operating the modulating means) 
required when the projector unit 21 modulates the pro- 



jection light B, so that power consumption of the projec- 
tor unit 21 as a whole can be further reduced. 
[0052] The present invention is not limited to the 
above-described embodiments. In the embodiment of 
the pachinko machine 1 , the screen film 22 is attached 
to the back surface of the game board 1 1 . The structure 
of the image-forming section in the present invention is 
not limited thereto. For example, it is possible to use a 
structure in which a rear projection screen panel formed 
separately from the game board 11 is disposed at the 
back surface side of the game board 11. or a stnjcture 
in which, by making the back surface of the game board 
11 or 82 rough, the projection light B is received so as 
to be diffused. Although, in the embodiments of the 
present invention, the protrusion 12a, the hole 12b, the 
mask 11a, etc., are integrally formed when forming the 
game board 11, the present invention is not limited 
thereto. Various accessories may be mounted to a flat 
game board, or a covering plate or film may be attached 
to the flat game board. 

Industrial Applicability 

[0053] As described above, a game machine display 
device which can, for example, display an image uni- 
formly and with high illuminance over the entire game 
board by disposing a collimator lens between the pro- 
jector mechanism and the image-forming section may 
be provided. 



Claims 

1. A game machine display device comprising: 

a projector mechanism for enlarging and pro- 
jecting an image by rear projection; 
an image-forming section for forming thereon 
the image projected by the projector mecha- 
nism; and 

a collimator lens disposed between the projec- 
tor mechanism and the image-forming section. 

2. A game machine display device according to Claim 
1 , wherein, as the collimator lens, a Fresnel lens is 
opposing ly disposed at the back side of the image- 
forming section. 

3. A game machine display device according to either 
Claim 1 or Claim 2, wherein the image-forming sec- 
tion comprises a screen. 

4. A game machine display device according to any 
one of Claims 1 to 3, further comprising a display 
control section for causing the projector mechanism 
to project and display the image, wherein the pro- 
jector mechanism comprises a light source which 
can emit projection light, and wherein, when a per- 
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